1 



lliiliiiiiillii 

0 Publication number: 0 336 573 B1 

® EUROPEAN PATENT SPECIFICATION 

® Date of publication of patent specification: 05.07.95 @ Int. Cl.^: C08K 5/00, C08L 23/02, 

//(C08K5/00,5:09,5:42) 

@ Apptlcatfon number: 89302493.5 
@ Date of filing: 14.03.89 




Europalsches Patentamt 
European Patent Office 
Office europ6en des brevets 



® Composition and use. 



@ Priority: 29.03.88 GB 8807393 


@ Proprietor: CYTEC TECHNOLOGY CORP. 


04.0a88GB 8818562 


1105 North Market Street, 




Suite 1300 


® Date of publication of application: 


Wilmington. 


11.10.89 Bulletin 89/41 


Delaware 19801 (US) 


@ Publication of the grant of the patent: 


@ Inventor: Bath, Colin 


05.07.95 Bulletin 95/27 


1 East View 




Summerseat 


@ Designated Contracting States: 


Bury BL.9 SPG (GB) 


AT BE OH DE ES FR GB GR IT LI LU NL SE 




@ References cited: 


0 Representative: DIEHL GLAESER HILTL & 


EP-A- 0 234 529 


PARTNER 


GB-A- 1 097 129 


Patentanw&lte 




Rostfach 19 03 65 


PATENT ABSTRACTS OF JAPAN, vol. 12. no. 


D-80603 MUnchen (DE) 


75 (C-480)[292g, 9th March 1988, page 14 C 




481; & JP-A-62 214 186 




PATENT ABSTRACTS OF JAPAN, vol. 7, no. 




43 (C-152)[118g, 19th February 1983; & JP- 




A-57195 134 




H. Janistyn, Handbuch der Kosmetika und 




RIechstoffe, vol. III., 1973, A. HUthig Verlag 




Heidelberg, p. 270 





m 

CO 

lA 

CO 
CO 
€0 



0. 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall t>e filed in. a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Seivices 

13.10/3.09/3.3.3) 



EP 0 336 573 B1 



Description 

The present invention relates to compositions and also to the use of such compositions as additives for 
incorporation into polymer materials, and to the production of polymer compositions and shaped articles 
5 formed from such compositions. 

Olefin polymers are readily available and widely used polymeric materials. The most extensively 
available olefin polymers are ethylene and propylene polymers, the iem "polymer" being used herein to 
include copolymers. Propylene polymers have a melting point which is generally higher than that of 
ethylene polymers and hence propylene polymers are suitable for use at somewhat higher temperatures 
TO than ethylene polymers. Ethylene and propylene polymers can be used for packaging but moulded articles 
formed from these polymers generally show a high percentage of haze and hence are not satisfactory for 
applications in which good clarity is desirable. 

It is known tiiat the addition of nucleating agents, for example sodium benzoate, to olefin polymers 
provides an increase in the crystallisation temperature, and/or an Improvement in the optical properties, of 
75 the polymer. Furttiermore. the use of nucleating agents can allow a shorter cycle time, and hence better 
productivity, in an injection moulding process. However, the use of such nucleating agents Is often limited 
due to their high price, for example dibenzylidene sorbitol, or to dispersion problems, for example with 
sodium benzoate. 

It is also disclosed in GB-A-1097129 to improve the moulding productivity and physical properties of 
20 polypropylene by the addition thereto of an aromatic monosulphonic acid salt such as sodium benzene 
sulphonatis or sodium anthracene-2-sulphonate. the latter being exemplified; the sulphonate salt is said to 
act by accelerating the crystallisation rate of ttie polymer. It is further disclosed in JP-A-57195134 to 
compound polypropylene, rubbery material and inorganic filler with at least one nucleating agent in order to 
achieve improved impact strength and rigidity. The nucleating agent(s) can be selected from aromatic 
25 sulphonic acids, aromatic carboxylic acids, 4-12 carbon aliphatic dicarboxylic acids, aromatic phosphinic 
acids, tiieir metal salts, and dibenzylidene sorbitol, with aluminium-p-tert-butylbenzoate and sodium ben- 
zene sulphonate being singly employed in the examples. 

It may also be mentioned that an anti-dandruff shampoo composition comprising salicylic acid and 
sodium lauryl ether sulphate Is disclosed in Janistyn. H : Handbuch der Kosmetika und Riechstoffe. III. 
30 Band. A. HUtiiig Veribg Heidelberg. 1973, page 270. 

In our EP-A-0267695. we disclose a composition comprising a mixture of (a) a carboxylic acid 
compound which contains at least three cariDon atoms; and (b) an amine. Such mixtures are disclosed as 
being effective to increase the crystallisation temperature and/or to improve the optical properties, of olefin 
polymers. We have now found furtiier compositions which include a carboxylic acid compound and which 
35 are effective in improving the properties of olefin polymers and are capable of giving olefin polymers having 
superior optical properties to the olefin polymers compositions described in our EP-A-0267695. 
According to the present Invention there is provided a composition which comprises : 

(a) a carboxylic acid compound which contains at least ttiree carbon atoms and contains at least two 
cariboxylic acid groups attached to an optionally substituted saturated aliphatic hydrocarbon group or 

40 contains at least one carboxylic acid group attached to an optionally substituted or unsaturated ring 
system; and 

(b) an organic sulphur-containing acid or salt thereof of general fomnula I: 
RSO„M I 

45 

wherein: 

R is a hydrocarbon group or a substituted hydrocarbon group; 
M is a hydrogen atom or a cation; and 
n is 2. 3. or 4; 

50 provided that when (a) is salicylic acid (b) cannot be sodium lauryl ether sulphate. 

Cart)oxylic acids of at least tiiree carbon atoms and containing at least two carboxylic acid groups 
attached to a saturated aliphatic hydrocartx)n group include glutaric acid, adipic acid, succinic acid, suberic 
acid, pimelic acid, azelaic acid and sebacic acid. Preferred carboxylic acids of this type contain two 
carboxylic acid groups and from three to ten carbon atoms. Carboxylic acids containing at least one 

55 carboxylic acid group attached to a ring system include monocarboxylic acids such as benzoic acid, toluic 
acid, and p-tertiary butyl benzoic acid, hydroxycarboxylic acids such as salicylic acid, and dicarboxylic 
acids such as phthalic acid, terephthalic acid, cyclohexane-1 ,2-dicartx)xylic acid and cyclohexane-1 ,4- 
dicarboxyiic acid. If the acid includes a substituted aliphatic hydrocarbon group or ring system, the 

f. 

2 



EP 0 336 573 B1 



substltuent may be at least one hydroxy group, halogen atonr^. ester (that is an acyloxy) group, a sulphur- 
containing acid group or a salt of said acid, nitrile group, ether group or a different hydrocart)on group, that 
is a hydrocarbon ring or an aliphatic group respectively, and the hydrocartx)n groups of the substltuent may 
be further substituted with the same or different substltuent groups. The substltuent may contain several 

5 halogen atoms, for example as in a trifloro- or trichloro-methyl group. With the exception of a hydroxy group 
substltuent. and the carboxyllc acid groups which are present. It is generally preferred that the hydrocarbon 
group of the carboxylic acid contains no other substituents. The carboxylic acid which Is used as 
component (a) is a nucleating and/or clarifying agent for olefin polymers and when incorporated into an 
olefin polymer is effective to increase the crystallisation temperature and/or to Improve the optical 

10 properties of the polymer. 

The group R In the organic sulphur-containing acid or salt of component (b) may be an alkyl. cycloalkyi, 
or aryl group. If the group R is a substituted hydrocarbon group, the substituent may be at least one 
halogen atom, a carfcx>yxllc acid group (-COOH). an ester (that is an acyloxy) group, sulphur-containing acid 
group, a nitrile group, an ether group or a different hydrocarbon group, and the hydrocarbon groups or the 

75 substituent groups. The substituent may contain several substltuent atoms or groups, for example several 
halogen atoms as in a trifluro- or trichloro- methyl group, or there may be more than one substituent group, 
for example two ester groups. It is generally preferred that the group R contains at least 6 carbon atoms, 
particularly at least 6 carbon atoms in a hydrocarbon chain. Thus, if the group R contains substituent 
groups such as acyloxy or nitrile, it preferably contains at least 6 carbon atoms in addition to those present 

20 in the carbonyl or nitrile group. Preferred compounds are those In which the group R contains at least 8, 
and especially at least 12. carbon atoms In a hydrocarbon chain. The group R is preferably an alkyl group 
such as octyl, nonyl, decyl, dodecyl, tridecyl. tetradecyl. pentadecyl, hexadecyl, heptadecyl or octadecyl 
group and may be a mixture of different isomers or of groups containing different numbers of cart>on atoms, 
or both. If the group R Is a substituted hydrocarbyl group it may be. for example, a derivative of succinic 

25 acid, when component (b) may be a dicarboxylic ester of sulpho-succinic acid. If the group R contains a 
sulphur-containing acid group, the compound will be a di- or poly-sulphur-containing acid compound, such 
as, for example benzene disulphonic acid and salts thereof. 

The value of n is typically three or four. We have obtained useful results using compounds in which the 
value of n is three. 

30 M may be a hydrogen atom or a cation which may be an ammonium ion, including a quaternary 
ammonium ion, or a metal. The metal may have a valency of more than one in which case M represents 
sufficient of the metal to satisfy the valency of the group RSOn-Thus, If the compound contains a divalent 
metal such as, for example, calcium, magnesium or zinc, or contains aluminium then M represents half or a 
third of an atom of the metal. The metal M is conveniently a monovalent metal, especially an alkali metal. 

35 As a preferred aspect of the present invention, the organic sulphur-containing acid or salt thereof is a 
compound of the general formula II: 

R'SOaM^ II 

40 where 

R' is a hydrocarbon group containing at least 6 carbon atoms or a hydrocarbon group substituted 

with at least one COOR^ group; 
R2 or each R^ is hydrogen or a hydrocarbon group which may be the same or different, and R' and 
R2 between them contain at least 6 carbon atoms; and 
45 W Is an alkali metal. 

Unlike the carboxylic acid which is component (a) of the composition, the organic sulphur-containing 
acid or salt which is component (b) has little effect as a nucleating and/or clarifying agent when 
incorporated into an olefin polymer but, in admixture with component (a), the sulphur-containing acid or salt 
results in a noticeable improvement in the effect of component (a). 
60 If R^ is substituted with at least one COOR^ group, it is preferred that R^, or all the groups R^ if there is 
more than one COOR^ substituent, between them contain at least 6 carbon atoms. The group R^ may be 
substituted with two groups COOR^, as in the dicarboxylic esters of sulpho-succinic acid. 
The alkali metal W is preferably potassium or especially sodium. 

We have obtained a useful result when component (a) is succinic acid and component (b) Is a sodium 
55 alkyl sulphonate in which the alkyl group contains from 12 to 18 carbon atoms or Is a mixture of alkyl 
groups containing from 12 to 18 carbon atoms, predominantly 14 to 17 cartK)n atoms. Useful results have 
also been obtained when component (a) is succinic acid and component (b) Is the sodium salt of a 
dicarboxylic ester of sulpho- succinic acid in which the group R^ is a straight- or branched- chain alkyl 
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group of 8 to 18 carbon atoms. 

The molar proportions of (a) and (b) can be varied widely, for example from 30:1 to 1:10. However, we 
generally prefer to avoid a large excess of one component relative to the other component and hence we 
generally prefer that the molar proportions of (a) and (b) are from 25:1 to 1:3. If component (a) is a 
5 dicarboxylic acid or component (b) is a di-sulphur acid, the components may b0 used in essentially 
stoichiometric proportions, for example one mole of a dicarboxylic acid to two moles of a mono-sulphur acid 
. or a salt thereof. 

The composition of the present invention may optionally contain further components. In particular, the 
composition may also include an amine and the presence of the amine can give an improved result 
10 compared to that obtained using only the carboxylic acid and the organic sulphur-containing acid or salt 
thereof. 

Thus, as a further aspect of the present invention there is provided a composition comprising (a) a 
carboxylic acid compound which contains at least three carbon atoms, (b) an organic sulphur-containing 
acid or a salt of said acid and (c) an amine. 
15 Components (a) and (b) are as described in detail previously herein. 

Component (c) is an amine as described in detail in our said European Patent Application Publication 
No. 0267695. More specifically, the amine which Is component (c) may be a diamine or a substituted 
amine, for example an ethoxylated amine. Thus component (c) may be a compound of general formula III or 
IV: 



20 



25 



r\ - (CH.) - NR^ III 
R R 



RWR5N IV 



wherein: 

30 is a hydrocarbyl group or a substituted hydrocarbyl group and is preferably a hydrocarbyl group 

containing at least four carbon atoms; 
R* is a hydrocarbyl group, a substituted hydrocarbyl group or a group (R^O)x(C2HiO)yH; 
RS is a hydrocarbyl group, a substituted hydrocarbyl group or a group {R^O)x{C2H40)yH, and may be 
the same as. or different from. R^; 
35 R^ is an alkylene group containing 3 to 5 carbon atoms; 
m is an integer and has a value of 1 to 10; 
y Is zero or is an integer which has a value of from 1 to 50; 
and 

X is zero or Is an integer which has a value of from 1 to 50. 

40 Useful mixtures have been obtained in which the amine is a compound of formula IV wherein at least 
one of the groups R* and R^ is a group (R^0)x(C2H4 0)yH in which the value of x and/or y is from 1 to 50. A 
mixture of compounds may be used as component (c), for example a mixture of compounds in which the 
value of at least one of m, x and y differs. The mixture may be of compounds in which the nature of R^ 
varies, for example when R^ is a mixture of alkyi groups. If a mixture of compounds is used, such a mixture 

45 may be one of compounds of formula IV in which there is present at least one group {R^O)x(C2HiO)yH in 
which group the value of x and/or y varies, and particularly at least one group in which x is zero and the 
value of y varies. 

The group R^ is preferably an alkyI group and particularly is an alkyI group containing at least 8 carbon 
atoms. Typically R^ does not contain more than 20 cartoon atoms. 
60 In the compound of fomiula III. R* is preferably either a hydrogen atom [when the values of x and y are 
zero in the group (R^O)x(C2H4 0)yH], or is a methyl group or hydroxyethyl group. The value of m is 
preferably from 2 to 6. 

In the compound of fomiula IV. the groups R* and R^ are each, independently, either a group R^ or a 
group (R^O)x(C2H40)yH in which the value of x is zero and y Is 0 to 50. Preferably the groups R* and R^ 
55 are both the same as the group R^ or at least one of R* and R^ is a group (R^O)x(C2H4 0)yH in which the 
value of y is 1 to 50. Preferred amines are those in which at least one of the groups R^, R* and R^ is an 
alkyl group containing at least 8 carbon atoms, especially at least 12 carbon atoms. The group R^ is 
preferably a propylene group. Both x and y can be zero or at least one of x and y has a positive value. The 
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value of X and y preferably does not exceed 20 and especially does not exceed 15. The group (R^O)^- 
(C2H4 0)yH may be an OH ended alkylene oxide, for example a propylene oxide group, an OH ended 
ethylene oxide group or may contain both alkylene oxide and ethylene oxide groups. If x and y both have a 
positive value, It is generally preferred that (x -i- y) has a value has a value of 2 or 50, and preferably does 

5 not exceed 20 and especially does not exceed 1 5. 

If the amine contains a substituted group, the substituent may be a hydroxy group, one or more 
halogen atoms, a nitrile group, a hydrocarbyloxy group, a hydrocarbonyl group such as an acyl group, a 
hydrocarbyloxycarbonyl or a hydrocarbonyloxy group, whereof the hydrocarbyl groups may be further 
substituted with substituent groups of the foregoing types. 

10 Amines which may be used as an optional component in the compositions of the present invention 
. include 

N,N-bis(hydroxyethyl)alkyl(Ci3 toCi5)amine; 
N-methyl-N-hydroxyethyl-alkyl(Ci3 to Ci5)amine; 
N,N-dimethyl-octadecylamine; 
75 N.N-bis(hydroxyethyl)-octadecylamine; 
N-methyl-N,N-bis(coco)amine; 
N.N-dlmethyl-tallowamine: and 
N-tallow-N,N',N'-tris(hydroxyethyl)-1,3-dlaminopropane. 

If the composition includes an amine, the proportion by weight of the amine may be from 0.1 up to to 
20 10 times the proportion by weight of the organic sulphur-containing acid or salt thereof which is component 
(b). The amine is typically present in a weight proportion of not more than twice the proportion by weight of 
the organic sulphur-containing acid or salt thereof. 

The compositions of the present invention may be incorporated into an olefin polymer and it may be 
convenient to premix the compositions of the present invention with at least some of the additives which 
25 may be added to olefin polymers. 

As yet a furtiier aspect of the present invention there is provided a polymer composition which 
. comprises an olefin polymer, a carboxylic acid compound as defined above for component (a), an organic 
sulphur-containing acid or a salt of said acid as defined above for component (b). and optionally ah amine 
as defined above for optional component (c). 
30 The carboxylic acid compound, the organic sulphur-containing acid or salt thereof and the optional 
amine are thus components (a), (b) and optional component (c) of the composition discussed hereinbefore. 

In the polymer composition the proportion of the carboxylic acid compound is typically from 6.01 up to 
3%. and preferably from 0.02 up to 1%. by weight relative to the polymer. The proportion of the organic 
sulphur-containing acid or salt thereof, is typically from 0.02 up to 3%, preferably from 0.05 up to 1%, and 
35 especially about 0.1 to 0.2% by weight relative to the polymer. The optional amine can be present in a 
proportion of 0.01 up to 5%. preferably 0.02 up to 1%, and especially 0.02 to 0.15%. by weight relative to 
the polymer. 

The olefin polymer (which term is used herein to include both homopolymers and copolymers) may be 
any ethylene homopolymer or copolymer, particularly high density polyethylene or linear low density 

40 polyethylene which is a copolymer of ethylene with a higher olefin monomer such as butene-1, hexene-1. 
octene-1 or 4-methylpentene-1. Otiier ethylene polymers are the copolymers of ethylene and a polymer 
monomer, for exanriple an etiiylene-vinyl acetate copolymer. Altematively. the olefin polymer may be a 
propylene homopolymer or copolymer, for example a random copolymer of propylene with up to 8% by 
weight, relative to the polymer, of ethylene, or a sequential polymer obtained by polymerising propylene in 

45 the essential absence of other monomers and thereafter copolymerlsing ai mixture of ethylene and 
propylene to give a polymer containing from 5 up to 30% by weight of ethylene. 

The polymer composition may be obtained by adding the cartwxylic acid, and the organic sulphur- 
containing acid or salt tiiereof. and also the optional amine, separately to the olefin polymer or the additives 
may be pre-mixed and then added to the olefin polymer. The carboxylic acid, the sulphur-containing acid or 

50 salt, and the amine if present, when incorporated into an olefin polymer, result in an increase in the 
crystallisation temperature and/or an improvement in optical properties of the polymer. If an amine is used, 
this can react witii the carboxylic acid or the sulphur-containing acid and we believe that the product of 
such reaction could be less effective in giving the desired effects when incorporated into an olefin polynier. 
Accordingly, we prefer to avoid maintaining compositions which include the optional amine at an elevated 

55 temperature, for example above 120-C and especially above 200 *C, for a prolonged period of time, for 
example in excess of 15 minutes. 

Some components of the compositions of the first aspect of the present invention are either liquids or 
waxy solids at ambient temperature and are difficult to handle in this form, especially if accurate metering of 

5 
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the components is required. Hence, it may be preferred that the compositions are obtained as a polymer 
mastert)atch containing a higher concentration of the composition than is required in the final polymer 
composition. The polymer masterbatch may be a mixture obtained by blending, without melting, witii a 
particulate polymer. However, it is generally preferred that the masterbatch has been obtained by blending 

5 with molten polymer. In this case. If the masterbatch contains an amine, together with component (a) and 
component (b), when this is a sulphur-containing acid ratiier than a salt, reaction of the amine with the acids 
may occur if mixing is effected at a sufficiently high temperature. It is desirable to minimise the possibility 
of reaction between components (a) and (b) and optional component (c). One technique of minimising the 
possibility of reaction of amine and acid is to form at least two masterbatches, one of which contains the 

70 amine in the absence of any acid and the other of which contains acid in the absence of any amine. If 
component (b) is a salt, this may be included in a masterbatch with either the carboxylic acid which is 
component (a), or with the amine which is optional component (c), or may be in a masterbatch separate 
from either component (a) or component (c). However, we have found that a satisfactory masterbatch can 
be obtained which contains components (a), (b) and (c) if components (a), (b) and (c) are mixed with a 

75 molten polymer at a temperature in the range 120* to 1 50*0. Suitable polymers for use in obtaining such a 
masterbatch are low density polyetiiylene. polyethylene wax or ethylene/vlnyl acetate copolymer. The 
mixing may be effected using an apparatus which is suitable for processing a molten polymer, for example 
an extruder. The amount of additive in the masterbatch is dependent on the nature of the particular additive. 
Typically the masterbatch contains at least 5% by weight of additive but in general the level of additive 

20 does not exceed 90% by weight. The level of additive in the masterbatch is generally at least 10% by 
weight. It is very convenient to form masterbatches containing high proportions of additive and we have 
been able to form masterbatches containing 70% by weight of additives and satisfactory masterbatches 
containing 50% up to 70% by weight of additives are readily fonmed. If components (a), (b) and optional 
component (c) have been formed into two or more separate masterbatches. these may be pre-mixed in any 

25 desired proportion and without being subjected to an elevated temperature and the mixture may be added, 
to a polymer. Alternatively, the separate masterbatches may be added separately to the polymer, without 
being premixed. In compositions containing the optional amine, we have found tfiat with some amines, the 
use of a mastert>atch not only results in easier handling of the material but can also lead to improved colour 
In the final polymer composition. 

30 Ha polymer masterbatch Is formed, it will be appreciated that it is desirable that the polymer used to 
form the masterbatch should be compatible with the polymer used for the polymer composition. Thus, the 
polymer used for the masterbatch is typically of the same general type as ttie polymer used for the 
polymer composition, for example both polymers are low density polyethylene or are both propylene 
homopotymers, but a masterbatch containing low density polyethylene may be incorporated satisfactorily 

35 into a propylene polymer. In general the amount of masterbatch to be used is a minor proportion of the final 
polymer composition and compatibility may be more readily achieved using such relative proportions of the 
polymers. By way of example, a masterbatch is used in an amount of 1 to 10% by weight of the final 
composition when tfie masterbatch contains 10% by weight of the carboxylic acid, sulphur-containing acid 
or salt, and/or optional amine. More specifically there is used 3 to 5% by weight of an acid masterbatch 

40 containing 10% by weight of the cartK)xyllc acid and between 2% and 15% by weight of the sulphur- 
containing acid or a salt thereof. If an amine is to be included in the polymer as optional component (c). 
tiiere is also used 0.2 to 5% by weight of an amine masterbatch containing 10% by weight of the optional 
amine. Masterbatches containing other proportions of additive are added in the appropriate amounts in 
dependence on the level of additive in the masterbatch and the level required in the final polymer 

45 composition. 

The amine which Is optional component (c), is generally a liquid or waxy solid and hence the use of a 
masterbatch is desirable when an amine is present. However, using only components (a) and (b). ttiese 
materials may be mixed in the molten state, for example at a temperature of from 150* to 200*0, and the 
molten material cooled to form pellets or a solid block from which flakes may be obtained. Hence, a 
50 masterbatch Is not generally necessary using components (a) and (b) In the absence of optional component 
(c). 

The polymer compositions of the present invention possess an increased crystallisation temperature 
and/or improved optical properties compared to the original polymer. The presence of the optional amine 
can produce further improvements in optical properties and/or crystallisation temperature. 
55 The polymer composition of the present invention may also include other additives which are 
conventionally added to olefin polymers. Thus, tiie polymer composition may include other nucleating 
agents. The polymer may also Include inorganic additives such as silica, especially finely divided silica, 
which may be present In proportions of less than 1% by weight relative to the polymer. By tinely divided 

f. 
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silica is meant silica having an average particle size of not more than 5 micrometres and especially not 

more than one micrometre. 

The polymer composition also typically includes additives to at least partially inhibit the degradation of 

the olefin polymer component of the composition. These additives include, inter alia, antioxidants, light 
5 stabilisers, antacids, lubricants, anti-static agents, optical brighteners and, as necessary, copper or other 

metal deactivators. The proportion of each of such additives is typically less than 2% by weight based on 

the olefin polymer and in general does not exceed 1% by weight based on the olefin polymer. A wide range 

of additives which provide some inhibition of the degradation of olefin polymers are known and the skilled 

worker will be able to select appropriate additives In accordance with the particular olefin polymer and the 
10 conditions under which it is to be processed and used. Examples of additives which can be used include. 

inter alia. 1,1,3-tris(2-methyl-4-hydroxy-5-tertiarybutylphenyl)butane; 

polymerised 1.2-dihydro- 2,2.4-trimethyIquinoline; 

2,6-di-tertiarybutyl-4-methylphehol; 

4.4- thio-bls-(6-tertiarybutyl-4-methylphenol); 
75 oxalic acid bis (benzylidene hydrazide); 

N,N'-bis(beta-3.5-ditertiarybutyl-4-hydroxyphenylpropiono) hydrazide; 
pentaerythritol-tetra-[3-(3,5-dl-tertiary-butyl-4-hydroxyphenyl)-proplonate]; 
beta-(3.5-di-tertiary-butyl-4-hydroxyphenyl)-propionic acid-n-octadecyl ester; 
2.2-bis[4-(2-(3(3.5<li-tertiary-butyl-4-hydroxyphenyl)propionyl) oxy)ethoxy)ph6nyt]propane; 
20 2-{2'-hydroxyphenyl)-l)enzotriazole derivatives; 

2-hydroxybenzophenones such as 4-octoxy-2-hydroxybenzophenone; 
sterically hindered amines such as 4-benzoyl-2,2,6,6-tetramethylTpiperidine; 
tris (2,4-di-tertiary-butyIphenyl)phosphite; 

an ester of thiodipropionic acid such as dilaurylthlodipropionate; calcium stearate; 
25 zinc stearate; 
dehydrotalcite; 

. glycerol mono-octadecanoate; and 

2.5- bis(5-tert.butylbenzoxazol-2-yl)thiophene. 

As is well known, if an ester of thiodipropionic acid is used, this is generally used together with a 

30 phenolic antioxidant such as 1 ,1 .3-tris(2-methyl-4-hydroxy-tertiarybutyI)butane. 

These further polymer additives may be Incorporated into the polymer using any of the known 
techniques and some or all of these polymer additives may be pre-mixed with one or more of the 
components of the composition of the present invention. Alternatively, the further additives may be 
incorporated into tiie polymer in a separate stage before or after, preferably before, adding the composition 

35 of the present invention. 

The polymeric compositions in accordance with the present invention may be formed into film and 
other shaped articles by any siJitable technique, particularly by extrusion or, especially, by injection 
moulding. We have found tiiat the effectiveness of the composition of a carboxyllc acid, a sulphur- 
containing acid or salt thereof and the optional amine, can be dependent to some extent on the technique 

40 used to obtain the shaped article. Particularly useful effects have been noted when the shaped article has 
been obtained by injection moulding. 

The composition of tiie present Invention, and the polymer composition, may be obtained by blending 
the components of the composition together using any known, suitable technique as discussed previously 
herein. The polymer, carboxylic acid, sulphur-containing acid or salt tiierof and amine, if an amine Is being 

45 used, may be mixed under conditions in which the polymer is molten, the mixture granulated and the 
granulated polymer used in a subsequent melt processing stage to give a shaped article, particularly by 
injection moulding. However, in order to minimise the time during which any acid and the optional amine 
are mixed at elevated temperature, it is preferred that the acid and amine, if used, are added separately, or 
as a mixture obtained by a solids blending technique, to the polymer at the final stage of producing a 

50 shaped polymer article, for example at the injection moulding stage. 

The production of compositions and polymer compositions in accordance with the present invention are 
described in the following illustrative examples, in which some properties of the compositions produced are 
also given. Unless ottierwise stated, percentages in ttie polymer composition are by weight relative to the 
polymer component. 

55 
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Examples 1 to 5 

Masterbatch compositions were prepared using either succinic acid or a sodium alky) sulphonate. 
The masterbatches were prepared using a random copolymer of propylene and ethylene, containing 
5 . about 2.6% by weight of ethylene and having a melt flow index of about 7 (measured at 230 *C with a 
weight of 2.16kg using the procedure of ASTM Test Method D 1238) and available as 'Propathene' 
(Registered Trade Mark) grade PXC 22406 from Imperial Chemical Industries PLC. Each of the master- 
batches contained 10% by weight of additive (succinic acid or sodium alkyi sulphonate). The masterbatches 
were prepared on a Polymix 150 type two roll n^ill (available from Schwabenthan) with the front roll at 
10 190'C and the rear roll at 150*C. The molten polymer was granulated using a Pallmann type PS/2 
granulator 

Portions of the masterbatches thus obtained were added to a further quantity of the same random 
propylene copolymer in amounts to give the desired final level of additives as set out in Table One. The 
masterbatches were tumble blended with the polymer. The mixture thus obtained was extruded using a 
Y5 Betol extruder having a 25 mm diameter screw with a cavity transfer mixer. The temperature profile In the 
extruder was 190 *C up to 220*0. dropping to 205* C at the die. The extruded lace was passed through a 
water bath, dried and then granulated. 

The products obtained were then formed into discs of 8.9cm diameter and 1.6mm thickness by 
injection moulding the granules using a Boy 30M injection moulding machine operating at 240*0 and with a 
20 mould temperature of 50*0. On ejection from the mould, the moulded discs were allowed to cool naturally.. 
Tests were carried out on the injection moulded discs to determine relative clarity, haze, gloss and 
yellowness index. 

The results obtained are set out in Table One. together with the results of comparative examples not in 
accordance with the present invention. 

25 



30 



35 



40 



45 



50 
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Table One 



Example 
or 

Comp.Ez. 


Additives 
Type Weight 
(a) (X)(b) 


Relative 
Clarity 
(O 


Haze 

mr 

(d) 


Gloss 

111 


YI 


A 


Nil 


Nil 


20 


82 


78 


8*6 


B 


DBS 


0.25 


85 


47 


109 


1 A A 

10.9 


C 


SA 


0.4 


92 


50 


ND 


9.4 


1 


SA 
SAS 


0.4 
0.1 


140 


37 


117 


4.8 


2 


SA 
SAS 


0.4 
0.2 


140 


35 


123 


5.4 


3 


SA 
SAS 


0.4 
0.3 


147 


35 


121 


5.2 


4 


SA 
SAS 


0.4 
0.4 


147 


35 


121 


5.1 


5 


SA 
iSAS 


0.4 
0.5 


140 


36 


121 


5.4 



Notes to Table One 

(a) DBS is dlbenzylldene sorbitol. 
SA is succinic acid. 

SAS is sodium alkyl sulphonate in which the alkyl group is a 
mixture of alkyl groups containing 13 to 18 carbon atoms 
with about 95Z by weight being alkyl groups containing 14 
to 17 carbon atoms. 

(b) Z weight is weight of additive relative to the polymer. 
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Relative clarity la a comparison of th£ clarity of an injection 
moulded disc of the polymer compared to a standard (the polymer, 
with no additives, as In Comp.Ex.A) • The apparatus consists 
of a light cabinet with a grid marked on the surface. 82 ,55001 
(3.25 inches) above the top of the light cabinet is a flat 
support having a slit cut in it through which the grid is 
visible. The stand is surrounded by an enclosure with 
darkened interior surfaces* 

Two reference discs are stacked together and placed over the 
slit to almost totally obscure the image of the grid aa viewed 
through this pile of two discs. The test specimens (injection 
moulded discs obtained as described In Examples 1 to 12) are 
stacked over the slit, adjacent to the reference discs, further 
discs being added to the stack until the image of the grid 
viewed through the test specimens is almost totally obscured 
and corresponds essentially with the image seen through the 
reference discs. If exact correspondence Is not achieved* an 
estimate of part discs is made. 

The relative clarity Is expressed as the number of discs in the 
stack multiplied by 10, that Is a relative clarity of 100 
corresponds to a stack of 10 discs* 

Z haze is determined in accordance with ASTM Test ttethod 

D 1003-59T using a Gardner Hazemeter and is measured on 
an injection moulded disc. 

Z gloss is as determined on an injection moulded disc using an 
Elcometer 20** glossmeter in accordance with ASTM Test 
Method D5 23-80. 

Yl is yellowness index as determined on an injection moulded 
disc using the procedure of ASTM £313-73 with CIE 
trlstlmulus values measured on a colour meter. 



ND indicates that this property was not determined. 
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Examples 6 to 12 

The procedure of Examples 1 to 5 was repeated with the additional use of a masterbatch containing an 
amine. Calcium octadecanoate was also added, as a masterbatch. in some of the examples. 

The results obtained are set out In Table Two. together with the results of a comparative example not in 
accordance with the present invention. 

Table Tyg 



Example 

or. 


Additives 
Type Weight 


Relative 
Clarity 


Haze 

w 


Gloss 
(« 


YI 


CoDp • Ex • 


(a) (h) 


(Z)(b) 


M 


m 




ill 


6 


SA 

SAS 

EA 


0.4 
0.1 
0.03 


130 


40 


116 


5.5 


7 


SA 

SAS 

EA 


0.4 
0.1 
0.06 


137 


38 


118 


5.9 


8 


SA 

SAS 

EA 


0.4 
0.1 
0.09 


137 


38 


118 


6.2 


9 


SA 

SAS 

EA 


0.4 
0.1 
0.12 


145 


36 


120 


6.7 


10 


SA 

SAS 

EA 


0.4 
0.1 
0.15 


155 


34 


117 


7.3 


D 


SA 
EA 


0.4 
0.15 


120 


42 


121 


9.1 


11 


SA 
SAS 
EA 
CS 


0.4 
0.1 
0.15 
0.1 


162 


32 


122 


6.8 


12 


SA 
SAS 
EA* 
CS 


0.4 
0.1 
0.15 
0.1 


112 


38 


MD 


8.0 



Notes to Table Tvo 

(a) to (f) are as defined in Notes to Table One* 

(h) EA is an ethoxylated amine of the type RN[ (C^H^O)^!!]^ where y 

has an average value of one and R is a mixture of linear and 
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branched aliphatic groups containing from 13 to IS carbon 
atoms . 

CS is calcium octadecanoate. 
* The £A was added as a masterbatch containing a high surface area 
silica thereby giving 0.06Z by weight of silica relative to the 
polymer. 



Example 13 

The procedure described for Examples 1 to 5 was repeated with the exception that a different polymer 
was used: The polymer was a random copolymer of propylene and ethylene containing about 3.5% by 
weight of ethylene and having a melt flow index (as defined in Examples 1 to 12) of about 2 and available 
as 'Propathene' (Registered Trade Mark) grade PXC 22265 from Imperial Chemical Industries PLC. 

The results obtained are set out in Table Three, together with results of comparative examples not in 
accordance with the present invention. 

Table Three 



Example or 


Additives 




Relative 


Haze (%) 


Gloss (%) 


Yl(f) 


TcCC) 


Comp.Ex. 






Clarity (c) 


(d) 


(e) 




(i) 




Type (a) 


Weight 
















(%)(b) 












E 


Nil 


Nil 


35 


70 


83 


10.8 


111 


F . 


SA 


0.35 


130 


36 


108 


7.9 


121 


13 


SA 


0.35 


195 


24 


119 


7.4 


123 




SAS 


0.15 












G 


SAS 


0.15 


35 


70 


86 


8.7 


107 


H 


DBS 


0.25 


137 


32 


113 


12.3 


119 



Notes to Table Three 



(a) to (f) are as defined in Notes to Table One. 

(i) Tc is the crystallisation temperature as detenmined by differential scanning catorimetry and is the 
temperature of the highest rate of crystallisation on cooling from the melt at 20 * C/mlnute. 



Examples 14 to 23 

The procedure of Examples 1 to 5 was repeated with the exception that sodium alkyi sulphonate wais 
replaced by diesters of sulpho-succinic acid at various levels and that the sulpho-succinic acid derivatives 
were added directly to the polymer in the desired proportions without the pre-formation of a masterbatch. 

The results obtained are set out in Table Four, together with results of comparative examples not In 
accordance with the present invention. 



12 



EP 0 336 573 B1 



Table Four 



Example or 
Comp.Ex. 


Additives 


Relative Clarity (c) 


Haze (%j (d) 


Yl(f) 


Type (a)(j) 


Weight (%)(b) 


1 

J 


Nil 
SA 


Nil 
0.4 


20 
95 


80 
54 


6.1 
7.6 


14 


SA 

NOSS 


0.4 
0.1 


140 


40 


5.3 


15 


SA 

NOSS 


0.4 
0.2 


140 


40 


3.8 


16 


SA 

NOSS 


0.4 
0.3 


142 


39 


3.7 


17 


SA 

NOSS 


0.4 
0.4 


140 


39 


3.6 


18 


SA 

NOSS 


0.4 
0.5 


140 


39.5 


3.1 


19 


SA 

NEHSS 


0.4 
0.1 


135 


41.5 


5.8 


20 


SA 

NEHSS 


0.4 
0.2 


125 


43 


4.6 


21 


SA 

NEHSS 


0.4 
0.3 


137 


39 


6.1 


22 


SA 

NEHSS 


0.4 
0.4 


140 


38 


4.6 


23 


SA 

NEHSS 


0.4 
0.5 


135 


39 


6.4 


Notes to Table Four 

(a) to (d) and (f) are as defined In Notes to Table One. 

(j) NOSS is the sodium salt of the di(n-octyl)carbpxylic ester of sulpho-succlnic acid 
NEHSS is the sodium salt of the di(2-ethylhexyl)carboxylic ester of sulpho-succintc acid. 



40 



Examples 24 to 38 



The procedure of Examples 1 to 5 was repeated using various carboxylic acids and also varying the 
45 sulphur*containing acid. With the exception of glycerol monohoctadecanoate, all the additives were pre- 
fomned into a masterbatch. 

The results obtained are set out in Table Rve. together with results of comparative examples not in 
accordance with the present invention. 



50 
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Table Five 



5 


or 

Coinn . Ex - 


nuu A w A V ts o 

(a) (h) (i) Ck) 


Weight 
(1) (h) 


Clarity 


Haze 

Tir 


YI 
(f) 




K 


Nil 


Nil 


20 


76 


ND 


10 


L 


DBS 


0.25 


90 


48.5 


ND 




M 


BA 


0.4 


67 


66 


ND 




OA 


DA 








ND 


IS 




SAS 


0.1 










N 


AA 


0.4 


75 


61 


ND 




25 


AA 


0.4 


120 


46 


ND 


20 




SAS 


0.1 










u 






O J 


56 


ND 




26 


GA 


0.4 


122 


43 


ND 


25 




SAS 


oa 










27 


SA 
NOSS 
GMS 


0.4 
0.2 
0.05 


130 


41.5 


7.5 


30 
















28 


SA 

NOSS 
GMS 


0.4 

0.2 
0.1 


132 


42 


7.2 


95 


29 


SA 
NOSS 
GMS 


0.4 
0.2 
0.15 


137 


40.5 


7.5 



40 



45 



50 
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10 



IS 



25 



30 



35 



Table Five (Continued) 

Example Additives Relative Haze YI 

or Type Weight Clarity (Z) 

Conp.Ex. (a)(h)(j)(k) (Z)(b) (c) W (f) 

30 



31 



32 



20 33 



34 



35 



36 



37 



40 38 



SA 


0.4 


135 


40.5 


6.7 


NOSS 


0.2 








CMS 


0.2 








SA 


0.4 


140 


40 


7.1 


NOSS 


0.2 








CMS 


0.25 








SA 


0.4 


130 


41.5 


6.0 


SAS 


0.1 








CMS 


0.05 








SA 


0.4 


132 


41.5 


5.7 


SAS 


0.1 








CMS 


0.1 








SA 


0.4 


137 


46.5 


6.1 


SAS 


0.1 








CMS 


0.15 








SA 


0.4 


132 


41 


5.8 


SAS 


0.1 








CMS 


0.2 








SA 


0.4 


140 


39.5 


6.7 


SAS 


0.1 








CMS 


0.25 








SA 


0.4 


140 


37.5 


7.3 


SAS 


0.1 








EA 


0.06 








SA 


0.4 


145 


37.5 


4.2 


SAS 


0.1 








EA 


0.06 








UOB* 


20ppm 









50 
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Notes to Table Five 

(a) to (d) and (f) are as defined In Notes to Table One. 
(h) is as defined in Notes to Table Two. 
(J) is 88 defined in Notes to Table Four, 
(k) BA is benzoic acid 

AA is adipic acid 

GA is glutaric acid 

GMS is glycerol mono^ctadecanoate 

UOB Is 2 ,5-bi8 (5-tert .butylbenzoxazol-2-yl) thlophene 
* This material was Incorporated into the polymer as a 2Z by weight 
masterbatch to give a final level in the polymer of 20ppm by weight. 

Examples 39 to 51 

The procedure of Examples 1 to 5 was repeated with the exception that the sodium alkyi sulphonate 
was replaced by other sulphonic.acid salts and these other sulphonic acid salts were added directly to the 
polymer in the desired proportions without the pre-tormation of a masterbatch. 

The results obtained are set out in Table Six. together with the results of comparative examples not In 
accordance with the present invention. 
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Table Six 



5 


Example 
or 

Conp • Ex • 


Additives 

Type 

(a) (h)(1) 


Veisht 
^«^b) 


Relative 
Clarity 




P 


NIL 


NIL 


22 


10 


Q 


SDS 


0.1 


25 




39 


SA 
SDS 


0.4 
0.1 


95 


ID 


40 


SA 

SDS 

EA 


0.4 
0.1 
0.06 


115 




R 


SDBS 


0.1 


15 




41 


SA 
SDBS 


0.4 
0.1 


107 


25 


42 


SA 
EA 


0.4 
n 1 

0.06 


115 




S 


SBS 


0.1 


22 


30 


43 


SA 
SBS 


0.4 
0.1 


90 


35 


44 


SA 

SBS 

EA 


0.4 
0.1 
0.06 


97 




43 


SA 

SOS 

EA 


0.4 
0.1 
0.06 


110 


40 


T 


STS 


0.1 


15 




46 


SA 
STS 


0.4 
0.1 


110 


45 


47 


SA 

STS 

EA 


0.4 
0.1 
0.06 


122 



50 
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Table Six (Continued) 



10 



IS 



20 



Example 


Additives 




Relative 


or 


Type 


Weight 


Clarity 


Comp«£x. 








U 


SHS 


0.1 


15 


48 


SA 


0.4 


112 




SHS 


0.1 




49 


SA 


0.4 


135 




SHS 


0.1 






£A 


0.06 




V 


SODS . 


0.1 


20 


50 


SA 


0.4 


107 




SODS 


0.1 




51 


SA 


0.4 


127 




SODS 


0.1 






EA 


0.06 





30 



35 



40 



Notes to Table Six 

(a) to (c) are as defined In Notes to Table One. 
(h) Is as defined In Notes to Table Tvo. 



SDS 


>8 


sodium 


dodecyl sulphonate 


SDBS 


Is 


sodlutt 


4-dodecylbenzene isulphonate 


SBS 


Is 


sodium 


benzene isulphonate 


SOS 


is 


sodium 


octyl sulphonate 


STS 


is 


sodium 


tetradecyl sulphonate 


SHS 


Is 


sodium 


hexadecyl sulphonate 


SODS 


is 


sodium 


octadecyl sulphonate 



Examples 52 and 53 

45 Masterbatch compositions based on a linear tow density polyethylene were prepared by blending the 
components together on a two roll mill, the front roll being at 180*0 and the back roll being at 140* C. The 
polymer was added first and worked until melting occurred. The additives were then added to the mill and 
working was continued until the additives were completely homogenised (this required 10 to 15 minutes 
from the initial addition of the polymer) and there was no evidence of particle agglomeration, as indicated 
50 by white specks in the crepe. The milled composition was granulated using a Pallman granulator. 

The linear low density polyethylene (LLDPE) used to prepare the masterbatch compositions was a 
product of density 926 kg/m^ available from Exxon as Escorene LL 1201 XG. This polymer, as supplied, 
was used to obtain a blown film in a two stage process* 

In the first stage, the LLDPE. with no additives, was melted on a two roll mill, the front roll being at 
55 180*C and the back roll t>eing at 140* C. The molten polymer thus obtained was then granulated. 

In the second stage the polymer granules, together with any separate additives or masterbatch. were 
used to obtain a blown film by means of a Brabender Plasticorder PLV 340 having a 1 .9cm diameter screw 
having a lengthrdiameter ratio of 24:1. The screw was operated at 95 r.p.m. and the temperature profile in 

i 
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the extruder to the die was 220 "C. 230 'C, 240 'C and 250 •€ (at the die). The polymer was extruded 
through an annular die gap of diameter 25mm and width of 0.5mm. The extruded tube was blown, by air 
pressure, to a blown film of diameter about 15cm and having film thickness of 20 to 25 micrometres. 

The properties of the films obtained are set out in Table Seven, together with the results of cornparative 
examples not in accordance with the present invention. 



Table Seven 



Example 
or 

Comp.Ex.(m) 


Additives 
Type Weight 
(a)(h)(n) (Z)(b) 


Haze 


YI 


Gloss 

iai 


W* 


NIL 


NIL 


7.0 


ND 


ND 


X** 


KIL 


NIL 


7.3 


0.5 


51 


Y 


DBS 


0.25 


7.7 


MD 


ND 


Z 


SDP 


0.25 


9.1 


ND 


ND 


AA 


MDBS 


0.25 


8.3 


ND 


ND 


52-^ 


SA 
SAS 


0.05 
0.1 


6.5 


0.5 


62 


53^ 


SA 

SAS 

BA 


0.18 

0.0A5 

0.027 


7.4 


ND 


ND 



Notes to Table Seven 

(a) and (b) are both as defined in Notes to Table One. 
(h) Is as defined in Notes to Table Tvo. 

(a) * The first stage of granulation was omitted* the polymer as 
supplied was formed directly into film. with no additives, 
** The polymer as supplied was granulated and vas then formed 

into film with no additives. 
+ The additives were added as a masterbatch of composition by 
weight 20Z SA» 40Z SAS and 40Z of the linear lov density 
polyethylene* the masterbatch being added at a level of 
0.25Z by weight based on the LLDPE as supplied to the 
Plasticorder. 
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70 



75 



20 



30 



95 



. ++ The additives were added as a mascerbatch of composition by 
weight 35. 7Z SA, 8.9Z SAS, 5.4Z £A and 50Z of the linear low 
density polyethylene » the masterbatch being added at a level 
of 0.5Z by weight based on the LLDFE as supplied to the 
Flastlcorder. 

(n) SDP Is sodium dl(4-tertlarybucylphenyl) phosphate. 
MDBS Is methyl dlbenzylldene sorbitol. 

(o) Percentage haze Is as determined on a sample of film In 
accordance with ASTM Test Kethod D 1003-59T using a 
Colorimeter D2S PC2 available from Hunterlab of Virginia, USA. 



(p) TI Is yellowness Index determined on a sample of film In 
25 accordance with ASTM Test method D 1925 using a Colorimeter 

D25 PC2. 



(q) Percentage gloss was determined on a sample of film In 
accordance with British Standards 'Methods of Testing 
Plastics', BS 2782, Method 515B using an "EEL" Plaspec 
Glosshead, 



Examples 54 to 56 

40 The procedure described in Examples 52 and 53 was repeated with the exception that in some 
experiments different mixtures of additives were used and in all of the experiments the additives were 
added directly at the film forming stage and were not pre-formed Into masterbatches. 

The properties of the films obtained are set out in Table Eight, together with the results of a 
comparative example not in accordance with the present invention. 

45 



so 



55 
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Table Eight 





Example or Comp.Ex.(m) 


Additives 


Haze (%) (0) 


t3toss (%) (q) 


5 




Type (a)(h)(lc) 


Weight (%){b) 








AB* 


NIL 


NIL 


8.9 


50 




54 


SA 

SAS 


0.05 
0.1 


7.3 


67 


10 


55 


SA 

SAS 

EA 


0.05 

0.1 

0.05 


8.3 


65 


IS 


56 


SA 

SAS 

GMS 


0.05 

0.1 

0.05 


8.9 


49 


20 


Notes to table Eight 

(a) and (b) are both as defined in Notes to Table One. 

(h) is as defined in Notes to Table Two. 

(k) is as defined in Notes to Table Five. 

(m), (0) and (q) are all as defined in Notes to Table Seven. 

AB Is a repeat of W at a different time. 
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Claims 

1. A composition which comprises 

30 (a) a carboxylic acid compound which contains at least three carbon atoms and contains at least two 

carboxylic acid groups attached to an optionally substituted saturated aliphatic hydrocarbon group or 
contains at least one carboxylic acid group attached to an optionally substituted saturated or 
unsaturated ring system; and 

(b) an organic sulphur-containing acid or salt thereof of general formula I: 

RSOnM I 

wherein: 

R is a hydrocarbon group or a substituted hydrocarbon group; 
M is a hydrogen atom or a cation; and 
n is 2. 3 or 4; 

provided that when (a) is salicylic acid (b) cannot be sodium lauryl ether sulphate. 

2. A composition as claimed in claim 1 wherein the carboxylic acid compound either contains at least two 
45 carboxylic acid groups attached to a saturated aliphatic hydrocarbon group and is selected from 

glutaric acid, adipic acid, succinic acid, suberic acid, pimelic acid, azelaic acid and sebacic acid or 
contains at least one carboxylic acid group attached to a ring system and is selected from benzoic 
acid, toluic acid, p-tertiary butyl benzoic acid, phthalic acid, terephthalic acid, cyclohexane-1 .2- 
dicarboxylic acid, cyclohexane-1 ,4-di-carit)oxylic acid and salicylic acid. 

50 

3- A composition as claimed in either claim 1 or claim 2 wherein R Is an allcyl group which contains at 
least 12 carbon atoms. 

4. A composition as claimed in either claim 1 or claim 2 wherein the organic sulphur-containing acid or 
55 salt thereof is a compound of the general formula II: 

R«S03M' II 
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where: 

is a hydrocarbon group containing at least 6 carbon atoms or a hydrocarbon group 
substituted with at least one COOR^ group; 
R2 or each R^ is hydrogen or a hydrocarbon group which may be the same or different, arid R' 
5 . and R^ between them contain at least 6 carbon atoms; and 

is an alkali metal. 

5. A composition as claimed in claim 4 wherein component (a) is succinic acid and component (b) is 
either a compound in which is sodium and R^ is an alky! group, or a mixture of alkyi groups. 

10 containing from 12 to 18 carbon atoms or a compound in which Is sodium, and R^ is a dicarboxylic 
ester of sutpho-succlnic acid in which the group R^ is a straight or branched-chain alkyt group of 8 to 
18 carbon atoms. 

6. A composition as claimed In any one of claims 1 to 5 wherein (a) and (b) are in the molar proportions 
15 of from 25:1 to 1:3. 

7. A composition as claimed in any one of claims 1 to 6 which additionally contains (c) an amine which is 
a compound of the general formula HI or IV: . 



20 
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R^N - (CH2)m - ^ 
R^ 



R3R*R5N IV 



wherein: 

R3 is a hydrocarbyl group or a substituted hydrocarbyl group; 
30 R^ is a hydrocarbyl group, a substituted hydrocarbyl group or a group (R^0)x(C2 Hi 0)yH; . 

R5 is a hydrocarbyl group, a substituted hydrocarbyl group or a group (R*0)x(C2H*0)yH, and 

may be the same as. or different from. R*; 
R^ is an alkylene group containing 3 to 5 carbon atoms; 
m is an integer and has a value of 1 to 10; 
35 y is zero or is an integer which has a value of from 1 to 50; 

and 

X is zero or is an integer which has a value of from 1 to 50. 

& A polymer composition which comprises an olefin polymer and the composition as claimed in any one 
40 of of claims 1 to 7. 

9. A polymer composition as claimed in claim 8 in which the olefin polymer is an ethylene homopolymer 
or copolymer or a propylene homopolymer or copolymer. 

45 10. A polymer composition as claimed in either claim 8 or claim 9 which also contains at least one further 
additive selected from nucleating agents, inorganic additives, antioxidants, light stabilisers, antacids, 
lubricants, anti-static agents, optical brighteners, copper or other metal deactivators. 

11. A process for the production of a polymer composition which comprises blending an olefin polymer 
so with a carboxylic acid compound which contains at least three carbon atoms and contains at least two 
carboxylic acid groups attached to an optionally substituted saturated aliphatic hydrocartx)n group or 
contains at least one carboxylic group attached to an optionally substituted saturated or unsaturated 
ring system, and with an organic sulphur-containing acid or salt thereof of the general formula I: 

55 RSO„M I 

wherein: 

R is a hydrocarbon group or a substituted hydrocarbon group; 
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M is a hydrogen atom or a cation: and 
n is 2t 3, or 4. 

Patentansprilche 

5 

1. Zusammensetzung. welche folgendes umfafit: 

(a) eine CarbonsSureverbindung, die mindestens drei Kohlenstoffatome enthSIt und mindestens zwei 
Carbonsauregruppen enthalt, die an einen wahlweise substitulerten gesSttigten aliphatlschen Kohlen- 
wasserstoffrest angehangt sind, oder mindestens eine CarbonsSuregruppe enthalt, die an ein 

70 wahlweise substituiertes gesattigtes oder ungesMttigtes Ringsystem angehSngt ist; und 

(b) eine organische schwefelhaltige SSure Oder ein Salz davon mit der allgemeinen Forme! I: 

RSO„M I 
75 wobei: 

R ein Kohlenwasserstoffrest oder ein substituierter Kohlehwasserstoffrest ist; 
M ein Wasserstoffatom Oder ein Kation ist; und 
n 2, 3 Oder 4 ist; 

vorausgesetzt, daS wenn (a) SalicylsMure ist, (b) nicht Natriumlaurylethersulphat sein kanh. 

20 

2. Zusammensetzung nach Anspruch 1. wobei die Cart)onsSureverblndung entweder mindestens zwei 
CarbonsSuregruppen enthSIt, die an eInen gesSttigten aliphatlschen Kohlenwasserstoffrest angehSngt 
sind. und ausgewShlt ist aus GlutarsSure. Adipinsaure. BernsteinsMure, KorksSure. Pimelinsaure, 
Azelainsaure und Sebacinsaure, oder mindestens eine Carbonsauregruppe enthalt, die an ein Rings- 

25 ystem angehangt ist und ausgewShlt ist aus Benzoesaure, Toluylsaure und p-tertiare Butylbenzoesau- 
. re. PhthalsSure. TerephthalsSure. Cyclohexan-1 .2-dicarbonsSure. Cyclohexan-1 ,4-DicarbonsMure und 
SalicylsSure. 

3. Zusammensetzung nach Anspruch 1 oder 2, wobei R ein Alkylrest ist. der mindestens 12 Kohlenstoff- 
30 atome enthSlt. 

4. Zusammensetzung nach Anspruch 1 oder 2. wobei die organische schwefelhaltige Saure oder deren 
Salz eine Verbindung der allgemeinen Formel II ist: 

35 R'SOaM^ II 

wobei 

R^ ein Kohlenwasserstoffrest mit mindestens 6 

Kohlenstoffatomen oder ein mit mindestens einem COOR^-Rest substituierter Kohlenwasserstoffrest ist; 
40 R^ Oder jedes R^ Wasserstoff oder ein Kohlenwasserstoffrest ist, der gleich oder verschteden sein kann, 
und zwischen R^ und R^ mindestens 6 Kohlenstoffatome enthaiten sind; und 
ein Alkalimetali ist. 

5. Zusammensetzung nach Anspruch 4. wobei die Komponente (a) Bernsteinsaure ist und Komponente 
45 (b) entweder eine Verbindung Ist, in.welcher Natrium und R^ ein Alkylrest ist, oder eine Mischung 

von Alkylresten. die 12 bis 18 Kohlenstoffatome enthaiten, oder eine Verbindung, in welcher Natrium 
und R^ ein DIcarbonester der Sulfo-Bernsteinsaure ist. wobei der Rest R^ ein gerad- oder verzweigtket- 
tiger Alkylrest mit 8 bis 18 Kohlenstoffatomen ist. 

50 6. Zusammensetzung nach einem der AnsprOche 1 bis 5, wobei (a) und (b) in den Molanteilen von 25:1 
bis 1 :3 vorhanden sind. 

7. Zusammensetzung nach einem der AnsprUche 1 bis 6, die zusatzlich (c) ein Amin enthalt, das eine 
Verbindung der allgemeinen Formel Hi oder IV ist: 

55 
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r3n - {CH2)ro - Nr3 m 

I I 
r4 r4 



R3R*R5N IV 
wobei: 

ein Kohlenwasserstoffrest oder ein substituierter Kohlenwasserstoffrest ist; 
R^ ein Kohlenwasserstoffrest, ein substituierter Kohlenwasserstoffrest oder ein (R^0))({C2KU0)yH-Rest 

ist; 

R^ ein Kohlenwasserstoffrest, ein substituierter 

Kohlenwasserstoffrest oder ein (R^O)x(C2H40)yH-Rest ist und gleich wie oder anders als R^ sein kann; 

R^ ein Alkylenrest mit 3 bis 5 Kohlenstoffatomen ist; 

m sine ganze Zahl ist und einen Wert von 1 bis 10 aufweist; 

Y Null Oder eine ganze Zahl ist die einen VVert von 1 bis 50 aufweist; und 

X Null Oder eine ganze Zahl Ist, die einen Wert von 1 bis 50 aufweist. 

& Polymerzusammensetzung, die ein Olefinpolyrner und die Zusammensetzung nach einem der AnsprQ- 
che 1 bis 7 enthSlt. 

9. Polymerzusammensetzung nach Anspruch 8, wobei das Olefinpolyrner ein Ethylenhomopolymer oder. 
-copolymer oder ein Propylenhomopolymer oder -copolymer ist. 

10. Polymerzusammensetzung nach Anspruch 8 oder Anspaich 9, die auch mindestens einen weiteren 
Zusatzstoff enthSlt. ausgewShIt aus keimbitdenden Mittetn. anorganischen Zusatzstoffen, Antioxidantien, 
LIchtstabilisatoren. Antaziden, Gleitmittein, Antistatika, optischen Aufhellern und Kupfer- oder anderen 
Metalldeaktivatoren. 

11. Verfahren zur Herstellung einer Polymerzusammensetzung, welche das Vermischen eines Olefinpoly- 
mers mit einer Carbonsaureverbindung umfaBt. die mindestens drei Kohlenstoffatome und mindestens 
zwei CarbonsMuregruppen enthSIt, die an einen wahlweise substituierten gesSttigten aliphatischen 
Kohlenwasserstoffrest angehSngt sind, oder mindestens eine CarbonsMuregruppe enthSlt. die an ein 
wahlweise substitulertes gesMttigtes oder ungesMttigtes Ringsystem angehSngt Ist. und mit einer 
organischen schwefelhaltlgen SSure Oder deren Salz mit der allgemeinen Formel I: 

RSO„M I 

wobei: 

R ein Kohlenwasserstoffrest oder ein substituierter Kohlenwasserstoffrest 1st: 
M ein Wasserstoffatom oder ein Kation ist; und 
n 2, 3 Oder 4 Ist. 

Revendicatlons 

1. Composition comprenant : 

(a) un compos6 derive d'acide carboxylique contenant au moins trois atomes de carbone, et 
contenant au moins deux groupes acide carboxylique li^s ^ un groupe hydrocarbon^ aliphatique 
satur^ et 4ventuellement substitu^, ou contenant au moins un groupe acide carboxylique \i6 kMti 
systems cyclique satur^ ou insatur^ et ^ventuellement substitu^ ; et 

(b) un acide organique sulfur^ ou un sel de celui-ci de formule g^n^rale I : 

RSO„M I 

dans laquelle : 

R repr^sente un groupe hydrocarbon^ ou un groupe hydrocart>on6 substitud ; 
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M repr^sente un atome d*hydrog§ne ou un cation ; et 
n est §gal ^ 2. 3 ou 4 ; 

k condition que lorsque le composant (a) est i'acide salicylique, le composant (b) ne puisse pas etre 
le lauryl^ther sulfate de sodium. 

5 

2. Composition selon la revendicatlon 1. dans laquelle le compost d^riv^ d'acide carboxylique. contient 
au moins deux groupes acide cart)oxylique li^s h un groupe hydrocarbon^ aliphatique satur^, et II est 
choisi parmi les acides giutarique, adipique, succinrque, sub^rique. pim^lique. az^laVque et s^bacique, 
ou 11 contient au moins un groupe acide carboxylique \\6 h un syst§me cyclique, et il est choisi parmi 
70 les acides benzoVque. toluique, p-tert-butyl benzoVque, phtallque, t^r^phtalique, cyclohexane-1.2-dicar- 
boxylique, cyclohexane-1 ,4-dlcarboxylique et salicylique. 

3; Composition selon la revendicatlon 1 ou 2. dans laquelle R repr^sente un groupe aikyle contenant au 
moins 12 atomes de.carbone. 



75 
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4. Composition selon la revendicatlon 1 ou 2, dans laquelle I'acide organlque sulfur^ ou un sel de celui-ci, 
est un compost de formule g^n^rale II : 

R'SOsM' II . 



dans laquelle : 

repr^sente un groupe hydrocarbon^ contenant au moins 6 atomes de cart)one. ou un groupe 
hydrocartx)n6 substitu^ avec au moins un groupe COOR^ ; 
R2 ou chaque groupe R^, repr^sente un atome d'hydrogdne ou un groupe hydrocarbon^ 
25 identique ou different, et R^ et R^ comportent entre eux. au moins 6 atomes de carbone ; et 

repr^sente un m^tal alcalin. 

& Composition selon la revendicatlon 4, dans laquelle le composant (a) est Tacide succinique. et le 
composant (b) est un compost dans lequel repr^sente le sodium et R^ repr^sente un groupe alkyle. 
30 . ou un melange de groupes alkyle contenant de 12 ^ 18 atomes de cartx)ne, ou un compost dans 
lequel repr^sente le sodium, et R^ repr^sente un groupe ester d'acide dicarboxylique d^riv§ d'acide 
sulfosuccinlque. dans lequel le groupe R^ est un groupe alkyle ^ chatne lln^aire ou ramifi^e comportant 
de 8 ^ 18 atomes de carbone. 

35 6. Composition selon I'une quelconque des revendications 1^ 5, dans laquelle le composant (a) et le 
composant (b)» sont presents selon des proportions molaires de 25:1 ^ 1:3. , 

7. Composition selon Tune quelconque des revendications 1^6, contenant en outre (c) une amine 
consistant en un compost de formule g^n^rale III ou IV : 
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r3n - (CH2)in - tJR^ HI 
r4 r4 



R3R*RSN IV 
dans lesquelles 



50 R^ repr^sente un groupe hydrocarbyle ou un groupe hydrocarbyle substituS ; 

R^ repr^sente un groupe hydrocarbyle. un groupe hydrocarbyle substitu^ ou un groupe (R^OV 
(C2H40)yH ; 

R^ reprdsente un groupe hydrocarbyle, un groupe hydrocarbyle substitu^ ou un groupe (R^O)x- 
(C2H40)yH, et it peut §tre identique ou different de R^ ; 
55 R^ repr^sente un groupe alkyt^ne contenant de 3 ^ 5 atomes de carbone ; 

m est un entier variant de 1 ^ 10 ; 
y est ^gal ^ z6ro, ou h un entier variant de 1 ^ 50 ; et 
x est 4gat h z^ro, ou k un entier variant de 1 ^ 50. 
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& Composttion h base de polym^re. comprenant un polym^re d'ol^fine et la composition selon Tune 
quelconque des revendications 1^7. 

9. Composition k base de poiym^re selon la revendication 1 . dans laquelle le polym^re d'ol^fine est un 
homopolym^re ou un copolym&re d*6thyl5ne, ou un homopolym^re ou un copolymers de propylene. 

10. Composition h base de polym^re selon la revendication 8 ou 9, contenant 6galement au molns un autre 
additif choist parmi les agents de nucl^ation, les addltifs inorganiques. les antioxydants, les stabllisants 
k la lumidre. les anti-acldes, ies lubrifiants, les agents antistatlques, les azurants optlques, le culvre et 
d'autres d^sactivateurs h base de m^tal. 

11. Proc6d6 de production d'une composition h base de polymfere, selon lequel on melange un polym^re 
d'ol^fine avec un compost d^riv6 d'acide cartx)xylique contenant au moins trois atomes de carbone, et 
contenant au moins deux groupes acide carboxylique li^s k un groupe hydrocarbon^ aliphatique satur^ 
et ^ventuellement substitud. ou contenant au moins un groupe carboxylique Ii6 k un systdme cyclique 
saturS ou Insatur^ et ^ventuellement substitu6, et avec un acide organlque sulfur§ ou un sel de celui-ci 
de formule gSn^rale I : 

RSO„M I 

dans laquelle : 

R represents un groupe hydrocarbon^ ou un groupe hydrocarbon^ substitu^ ; 
M repr^sente un atome d'hydrog^ne ou un cation : et 
n est 6gal & 2, 3 ou 4. 



26 



